The prevalence of peripheral arterial disease (PAD) ranges between 4.5% and 57% and is independently associated with cardiovascular disease burden irrespective of symptoms. Two thirds of cases are thought to be asymptomatic and may go unrecognised. Local prevalence and natural progression of asymptomatic PAD is unknown. Methods: This one year, non-interventional longitudinal study, aimed to determine prevalence and progression of asymptomatic PAD in patients with cardiovascular risk factors. Results: Of 217 patients screened, 36% had asymptomatic disease in 113 legs. Of sixty two who returned for follow-up, eight normal legs developed asymptomatic PAD, and 46%, asymptomatic at baseline showed disease progression. Initial baseline ABI showed significant change over 1 year of follow-up (p=0.001) and 21% (13) of patients eventually developed intermittent claudication. Also, 52% of baseline asymptomatic participants having at least one associated cardiovascular risk factor showed disease progression over 1 year. Those developing claudication demonstrated significant ABI deterioration. Having two or more cardiovascular risk factors significantly affected progression of asymptomatic disease, (p = 0.031). Conclusion: Study confirms high prevalence of asymptomatic PAD in our population and significant disease progression in one year.
Introduction
Worldwide PAD prevalence varies between 4.5 to 57% and between 10 and 50% in an African population (1) (2) (3) (4) . Smoking, diabetes mellitus, hypertension dyslipidaemia, age and genetic factors predispose to development of leg PAD (5) . Over two-thirds of PAD patients are asymptomatic, prevalence generally ranging from 2 to 39% (6) and slightly higher in African populations at approximately 71% (3), with a male to female ratio of 1:3-4 (5) . Patients with PAD have increased risk for cardiovascular events and death, identical irrespective of disease symptomatology (7, 8) . Five year morbidity and mortality rates from all causes is approximately 30%, justifying the need for early identification of asymptomatic patients, allowing early intervention and reducing their increased risk of cardiovascular-related mortality (1, 9, 10) . The primary non-invasive screening test for PAD is the Ankle Brachial Index (ABI), an accurate, reliable and easily assessable, though poorly utilised tool in general practice (11, 12) . Ankle Brachial Index (ABI) detects peripheral arterial disease at all stages and can be used to stratify severity of the disease and guide treatment (13) . For clinical purposes a change of 0.15 in an isolated measurement is required to be considered clinically relevant, or >0.10 if associated with a change in clinical status. Typical cut-off point for diagnosing PAD is ≤ 0.90 at rest. The natural history of PAD disease is not well understood however progression is identical irrespective of symptomatology (9, 14) . Symptom development is largely dependent on the level of individual activity hence the urgency of early detection (5) . Functional decline over time is related to baseline ABI and the nature of the presenting limb symptoms, lower ABI being associated with a more rapid decline (14) . It is estimated that 5-10% of asymptomatic PAD develop symptoms over five years (15) , critical limb ischemia occurring infrequently (1% to 2%). The primary objective of this study was to determine prevalence of asymptomatic PAD in patients at risk at Kenyatta National Hospital. The secondary objective was to determine one year progression and symptom development and correlate disease progression with associated risk factors (age, gender, diabetes, hypertension, smoking and dyslipidaemia).
Methods
A non-interventional, longitudinal study targeting the one year period December 2014 to November 2015 drew participants from medical and surgical clinics and wards of the Kenyatta National Hospital, Nairobi. Participants were selected through convenience sampling. All consenting adults with asymptomatic peripheral arterial disease defined as abnormal ABI of less than or equal to 0.90 and no intermittent claudication on the Edinburgh questionnaire were included. Other inclusion criteria included presence of at least one of the following risk factors: cigarette smoking, hypertension, diagnosed diabetes mellitus or dyslipidemia or family history of early coronary heart disease. The study excluded patients with overt vascular disease and those lost to follow up. Demographic data, clinical data, history of diagnosed dyslipidaemia and diabetes were documented and the average of two sitting blood pressure measurements taken twenty minutes apart, (systolic ≥140 or diastolic ≥90mmHg, considered as hypertensive). Family history of heart disease was also recorded and personal history of cardiovascular disease (myocardial infarction, angina, or stroke) was considered when diagnosed by a physician. Additionally a standardised smoking questionnaire was administered, (smokers = (current or quit < 5 years ago), former smokers or never smoked). The ABI was measured using brachial, right dorsalis pedis and left dorsalis pedis, noting highest systolic pressures. Assessment was determined using a continu ous wave Doppler (PD1cv 8MHz vascular pocket Doppler). Participants were re-evaluated at one year and final data analysed. Data analysis was performed using SPSS, version 22 and results presented as summary statistics. Student's t-test and Chi square tests were used for differences in continuous and categorical variables respectively. For relationship of cardiovascular risk factors with disease progression, the Odds ratio (OR) and 95% confidence interval of frequency of risk factors was calculated. Adjusted odds ratios (OR) of ankle brachial index <0.9 was estimated by a logistic regression model for demographic and co-morbidity variables that showed significant differences (p<0.05) in the univariate analysis.
Results
Seventy eight patients formed study population out of 217 patients screened, but three subsequently declined to consent (Figure 1 ). Gender disparity was noted with more males having a history of smoking (68%) and dyslipidemia (53%) compared to the females. More of the female subjects had a history of diabetes mellitus (44%) and hypertension (93%) compared to the males (Table 1 ). 
Figure 1. Flow chart of screening and enrolment of study subjects
Eighty nine percent of patients, or 91% of limbs, presented with mild baseline PAD and 11% with moderate disease. The left lower limb had a higher incidence of asymptomatic PAD compared to the right and baseline mean ABI was also lower for the left leg compared to right. (Table 2 ). Risk factor burden is shown in Table 3 and Figure 2 . The common risk factors were hypertension, 89.3%, and diabetes mellitus, dyslipidemia and smoking at 42.7%, 40% and 33% respectively. Sixty two patients presented for follow up with eleven deaths having taken place. All deaths were males, older (mean = 63 years), had more than 2 associated risk factors and involvement of both lower limbs. After one year forty six percent of legs with baseline asymptomatic PAD had deteriorated while 13 legs showed some improvement in the ABI (Figure 3 and Table 4 ). In 14% of patients, a slight one year improvement in ABI occurred (Table 4 ). Disease progression and symptom development occurred bilaterally, however one year ABI change on the left was statistically significant, (p=0.005) while the left was not (Table 5) .
At one year follow up, 11 patients had died from various associated cardiovascular comorbidities and 2 patients were lost to follow up. Six patients developed symptoms of claudication at 6 months and 13 patients (21%) by 1 year with significant ABI changes (p=< 0.001). There was a significant deterioration in mean ABI at one year in patients who developed claudication, p = <0.001, compared to those who remained asymptomatic ( Table 6 and 7). Within the study population the probability of progression of PAD increased in proportion to the number of risk factors ( Table 8 ). None of the risk factors of CVD were independently associated with progression; p > 0.05 (Spearman's correlation analysis). 
Figure 3: Distribution of ABI at baseline and one year at KNH

Discussion
This study reviewed results for 75 patients and the prevalence for asymptomatic PAD with associated cardiovascular risk factors was 36%. This is significantly higher than some reported series a fact not exclusively explained by presence of risk factors (6) . Of significance is that most prevalence studies selected patients above 55 years of age. This study sought to screen all adult patients without any age limit, possibly representing a more accurate picture of asymptomatic disease and maybe explaining the higher prevalence. It is also known that black ethnicity increases the risk of PAD by over two-fold, independent of other risk factors (16) .
Women dominated in our study as in other studies and over 50% of cases affected both lower limbs (17, 18) . Constitutional factors, postmenopausal hormonal effects, lower prescription rates of risk reducing drugs, and smaller vessels could be possible explanations for this male to female variation (19) . Different health seeking behaviour as well as the higher frequency of associated hypertension and diabetes may also contribute to this pattern. There being no severe disease in our study population is not surprising as asymptomatic disease in an expression of predominantly early disease. Disease severity closely links with survival, suggesting our mortality for moderate disease correlates with existing evidence that worsening ABI predicts a higher risk of mortality (20) . Similar findings demonstrated elsewhere show smoking, hypertension and diabetes as indisputably the most important risk factors for PAD (21) . A local study confirmed a high hypertension prevalence with close to 23% of our population being hypertensive and the disease being more common in older women with a significant association to diabetes (22) . This high incidence of risk factors probably also contributes to our high prevalence rate for PAD. In this study 46% of patients deteriorated which is much higher than the 5% to 10% deterioration rate quoted in other studies (21) . Asymptomatic and symptomatic disease are a continuum of atherosclerotic manifestations, thus over 40% of our patients showing deterioration in ABI at 1 year is not surprising. The higher rate than other studies may be a reflection of differences in medical care but evidence for this did not come out in the study. The incidence of claudication is much higher than the 1% to 2% reported in other studies (21) . Similarly, unlike other studies which showed increased incidence in men developing intermittent claudication, this study had a slightly higher proportion of female patients. Possible explanations for disease progression without symptoms of intermittent claudication could include, misclassification of symptomatic PAD, patients adapting their lifestyle to avoid symptoms or sedentary patients whose lifestyle prevented symptom onset. These are however unlikely to be a major study bias as most of our patients were mobile patients seen in outpatient clinics. These results are also in keeping with the evidence from the TASC inter society consensus for the management of peripheral arterial disease (5) , which suggests that disease progression is identical whether or not the subject is symptomatic. There is nothing to suggest that the risk of local deterioration, to critical limb ischemia, is dependent on the presence or absence of symptoms of intermittent claudication.
The slight improvement in ABI noted is possibly secondary to development of collateral circulation resulting from medical care or advice during followup. Lower baseline ABI in the left leg compared to right suggests unilateral predisposition to disease. It is surprising to find a higher disease progression on the side that recorded higher baseline ABI. Asymmetry in ABI of the lower limbs is a known entity (23) . However, the order in which pressures are taken may also influence the levels of recorded systolic pressures. Central aortic pressure tends to fall as length of rest in the supine position increases. Hence, a higher pressure may be recorded in the first leg in which pressure is measured (usually the right leg as in the present study) and a lower pressure would then tend to occur in the left leg as the central aortic pressure continued to fall (24) . Within the study population the probability of progression of PAD increased proportional to the number of risk factors. A few studies have investigated the role of cardiovascular risk factors on the progression of PAD. Older age, hypertension, and diabetes probably play a role in the progression of asymptomatic PAD (1), while risk factors contribute differentially to the progression of large vessel and small vessel PAD. Cigarette smoking, lipids, and inflammation contributing to large vessel progression, whereas diabetes was the only significant predictor of small vessel-PAD progression (25) . This study did not demonstrate independent association of any of the risk factors with disease progression, possibly a reflection of the low numbers of cases in this study. Future studies are needed to look into these associations.
Conclusion
In conclusion the prevalence of asymptomatic PAD in patients with at least one associated cardiovascular risk factor is 36%. The left leg was more commonly affected by asymptomatic PAD than the right leg and bilateral asymptomatic PAD showed significant progression over 1 year of follow-up. Significant deterioration in ABI occurred even without development of intermittent claudication. However participants developing claudication at one year experienced a greater ABI decline compared with those still asymptomatic at one year. There is an almost two fold risk of progression of asymptomatic PAD in patients with two or more cardiovascular risk factors, however we found no independent association between risk factors and disease progress.
